Applicability of the weighting function method to gravity problems is discussed as compared with the exact method. The merits of the weighting function method are its simplicity and rapidity of computation, particularly in three-dimensional problems. For local geological problems, the weighting function method can be used for the gravity calculation with sufficient accuracy when the structure is appropriately approximated by surface density distributions. The gravity inversion by use of the weighting function method is outlined and illustrated for the water layer correction of gravity. The method is useful in relating the gravity data, without introducing detailed structures, to other geophysical data such as seismic and heat flow data.
In geophysical applications of gravity data, two methods are usually used. In the first, gravitational attraction directly calculated for bodies of various shapes is compared with the observed gravity. Talwani et al. [1959] and Talwani and Ewing [1960] provided rapid computation methods for this purpose. In the second method, the actual mass distribution is approximated by an equivalent surface density distribution and the potential theory is applied. Tsuboi and Fuchida [1937] and Bullard and Cooper [1948] applied this method for the calculation of underlying mass distribution. Tomoda and Aki [1955] further developed the method and devised the (sin x)/x system which provides a method of simple and rapid gravity interpretation. These methods can generally be called the weighting function (WF) method. Uncertainties originating from the substitution of the mass distribution is inherent in the WF method, and in this respect Talwani's method has the advantage. In actual problems, however, the density and shape of the mass distribution are not exactly known, and the accuracy and spacing of the gravity measurement are usually limited. Uncertainties originating from these may be much larger than those inherent in the WF method.
The merit of the WF method lies in its simplicity and rapidity in computation, particu- Figure 7 ) 5 to 10 km in diameter, 7 km thick, and seated at a depth of about 8 kin. As the models have similar dimensional ratios, we will consider spheres of radius R seated at the depth of Z ----R, Z ----2R, and Z ----3R. The x axis is taken horizontally, the point en the surface above the center of the sphere being the origin (see Figures 1 and 2 ). For simplicity, the density p will be taken as numerically equal to 1/(2•rGR) in the sphere problems, where G is the universal constant of gravity. As an example of more regional problems, the (sin x)/x method is applied to the correction for a water layer. Figure 3 shows an example taken from Talwani el al. [1959] . In the upper half of the figure the gravity of the rock layer (p = 2.84 g/era 8) replacing the water layer (p, --1.03 g/era 8) is given. The effective density is taken as Ap = p --p,. The constant gravity corresponding to a slab 4 km thick and of density Ap has beech subtracted. In the calculation by the (sin x)/x method, the condensation level is placed at 4 km depth. The topography is read at every 10 km (a --10) and L is 40. The solution given by the dotted curve can be regarded as essentially the same as the exact solution given by Talwani et al. [1959] , allowing for the uncertainty originating from the assumption of two-dimensionality. When the actual topography is given by a contoured map, it can readily be used for the three-dimensional calculation by using (3). This kind of calculation, with negative d, is useful for the discussion of local geological structures and the terrain correction for gravity. Even in case of complicated multilayered structures having horizontal inhomogeneities caused by dikes and faults, the method is applicable as long as we introduce a sufficient number of condensation planes to represent the structure.
INVERSION
Another advantage of using the coefficients given by (2) or (3) is that they can be used for the downward continuation of gravity merely by changing the sign of d. The downward continuation is illustrated as the inversion problem of the gravity distribution given in Figure 3 . In the inversion problems the density distribution on the condensation plane is derived directly from the given gravity distribution by using (2) 
